Introduction
The prevalence of childhood overweight has increased worldwide throughout the past several decades. [1] [2] [3] Overweight is now the most common childhood disorder in Europe, affecting one child out of six in 2002, and, in some parts of Europe, one child out of three. 4 Recent stabilization or a decrease in the prevalence of overweight and obese children has been observed in several countries, including France. [5] [6] [7] [8] [9] [10] An effect of public health initiatives on the recent stabilization of overweight prevalence in children is hypothesized. 5, 11 To manage the burden of overweight populations, governments were advised to set up national programs 4 and international policies. 12 Many countries have begun health campaigns to prevent overweight. In France in 2001, the government established a Nutrition and Health National Program ('Programme National Nutrition Santé,' PNNS) to enhance the overall health status of the population through nutrition. 13 One of its priority objectives has been to stop the increase in childhood overweight and obesity. To attain this objective, the measures that have been implemented include the dissemination of national food-based guidelines for the general population and specific population groups such as children and adolescents. These measures have been oriented toward school settings, and include improvement in school meals and removal of vending machines. 13 The impact of such public health programs is particularly difficult to evaluate. 14 An assessment of overweight and obesity prevalence in the population before and after the launch of public health plans would be useful. However, in France 6, 8 and other countries 5, 9, 15, 16 repeated cross-sectional studies investigating trends over a period of several years have been limited to comparisons between prevalences at 5-or 10-year intervals. The use of annual overweight prevalence based on continuous data collection enables more accurate assessment of changes in trends and the possibility of determining whether these changes occurred as a result of implementation of public health measures. However, such data are rarely available at the national level owing to the high cost and difficulties in data collection.
In this study, we described trends in overweight using annual prevalence rates from 1996 to 2006 in 6-to 15-yearold children measured at health examination centers in the central/western region of France. We hypothesized a possible shift in prevalence trends from the time the PNNS was launched in 2001. We also sought to estimate whether overweight prevalence trends were variable according to gender, age and family economic status.
Methods

Subjects and data collection
The sample consisted of 6-to 15-year-old children attending one of the health examination centers in the central/western part of France (parts of 3 regions: Centre, Pays de la Loire and Normandie) from January 1996 to December 2006. All individuals affiliated with the French national health insurance system (corresponding to about 85% of the French population) are able to benefit from a free medical and laboratory check-up every 5 years. Most of the subjects were spontaneously present at the center for a free check-up. The population is generally aware of this possibility. Practical information is publicly available in city halls and places where the disadvantaged can be easily reached. About onefourth of the examinations carried out in the health examination centers are reserved for the unemployed, who receive income support or who are 16-25 years of age and in an employment integration plan. Children with at least one parent who fulfilled these criteria were qualified as belonging to a 'disadvantaged family. ' Social and economic characteristics were collected through standardized questionnaires. Weight and height were measured by trained nurses, with participants wearing only underwear, according to standardized procedures. 17 Data collection by the examination centers was approved by the Comité National Informatique et Liberté (CNIL number 26674).
Continuous collection of data involved 26 671 individuals spread over the 11 years of the study. Seventy-one children with incomplete information on age, weight and height were excluded from the analysis. The remaining sample included 26 600 children aged 6-15 years, from 1996 to 2006. During the 11 years of the study, the annual sample size ranged from 2000 to 3500 children (Table 1) .
Statistical analysis
Body mass index was calculated as weight in kilograms divided by the square of height in meters and was rounded off to the nearest tenth decimal. Overweight was defined according to International Obesity Task Force (IOTF) cutoffs for each year of age. 18 The IOTF cutoff values for overweight are based on percentiles passing through body mass index of 25 kg/m 2 at the age of 18 years; thus, overweight includes obese children.
Prevalence of overweight in 6-to 15-year-old central/ western French children was calculated for each year of the study. To adjust for potential differences in age and gender distribution over time, direct standardization was performed according to age and gender distribution from the 1999 national census. 19 As no data were available at the national level for economically disadvantaged status, as defined above, internal standardization of economic status was performed considering the mean rates (26%) of disadvantaged children in the present sample during the period 1996-2006. We calculated standard deviations of Thereafter, all analyses were performed separately according to gender (boys and girls), age category (6-10 years and 11-15 years) and economically disadvantaged status (yes and no). We compared prevalence rates in boys versus girls, in 6-10 year olds versus 11-15 year olds and in economically disadvantaged versus non-disadvantaged children. 20 In addition, we compared linear regression slopes (95% CI) in each subgroup, using bilateral Z-tests, during the entire period and each subperiod. Standardization was performed for each of these subgroups. For the three subgroups, standardization was performed for the two other stratification variables mentioned above. For example, gender subgroups were standardized according to age and economic status.
All statistical analyses were carried out using standard procedures (SAS version 8.02; SAS Institute, Cary, NC, USA). Statistical significance was judged at ao 0.05.
Results
A sample description is presented in Table 1 . Gender distribution was stable throughout the study period, with boys and girls being equally represented. The proportion of 6-to 10-year-old children ranged from 41.6 to 47.0%, whereas the proportion of economically disadvantaged children ranged from 18.6 to 35.6% across the years.
Trends in overweight prevalence in the entire sample The prevalence of childhood overweight (Table 2) increased between 1996 and 1998 (11.5-14.8%) and was followed by stabilization starting in 1999 and lasting until the end of the study ( Figure 1 ). Linear regression slopes showed a significant increase in the predicted prevalence of overweight between 1996 and 2001 and a stable prevalence between 2001 and 2006 (Table 3) .
Trends in overweight prevalence in the subgroups
For each year of the 1996-2006 period, except for 1999, the prevalence of overweight was comparable in boys and girls ( Table 2 ). An increase in the prevalence of overweight was observed from 1996 to 1998 in boys (10.7-14.1%) and from 1996 to 1999 in girls (12.4-16.3%). Following those dates, the prevalence was generally stable in both groups until the end of the study. On the basis of linear regression analyses, no significant increase in the prevalence of overweight was observed in either gender over the 1996-2006 period (Table 3) (Table 3) .
For each year throughout the entire period of the study (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) , the prevalence of overweight was similar in 6-to 10-and 11-to 15-year-old children (Table 2 ). An increase in the prevalence of overweight was observed from 1996 to 1998 in 6-to 10-year-old children (10.5-15.6%) and from 1996 to 1999 in 11-to 15-year-old children (12.8-15.2%). Following these periods, the prevalence was stable in both groups until the end of the study. According to linear regression analyses, we showed a significant increase in the Overweight trends in French children S Péneau et al prevalence of overweight in 11-to 15-year-old children, but no increase in 6-to 10-year-old children during the 1996-2006 period (Table 3) . During the 1996-2001 period, there was a significant increase in the prevalence of overweight in 6-to 10-year-old children. During the 2001-2006 period, the prevalence of overweight was stable in both age groups. It can be noted that during this period the regression slope was negative for the 6-10 year olds and positive for the 11-to 15-year-old children, with a significant difference between age groups (P ¼ 0. (Table 2) . As shown in Figure 1 , childhood overweight prevalence trends in the non-disadvantaged group matched those of the whole sample, with an increase between 1996 and 1998 (11.2-14.9%) and a stable prevalence between 1998 and 2006. However, overweight prevalence in the economically disadvantaged group increased until 2001 (12.8-18.9%) and remained generally stabilized later on. According to linear regression analyses, there was a significant increase in the prevalence of overweight in disadvantaged children, but no increase in non-disadvantaged children during the 1996-2006 period (Table 3) 
Discussion
Trends in overweight prevalence in the entire sample Our study is the first to describe trends in annual overweight prevalence in a large sample of 6-to 15-year-old French Overweight trends in French children S Péneau et al children using annual data and to evaluate these trends before and after the launch of the French PNNS. In this gender-, ageand deprivation-status-standardized population of children living in the central/western part of France, the prevalence of overweight was shown to increase between 1996 and 1998 and to subsequently stabilize until the end of the study period, in 2006 ( Figure 1 ). The overall trend over the 1996-2006 period was not significant. Only a few studies, based on repeated cross-sectional data collection, had previously evaluated trends in overweight prevalence in France. The prevalence of overweight showed an increase in 4-to 17-year-old children between 1980 and 1990. 21 Following an Most countries have encountered an increased frequency of overweight and obesity in children in the past few decades. [1] [2] [3] However, as is the case in France, recent data suggest stabilization of the prevalence of overweight in several countries and even a decrease in some groups. Data in Sweden showed a decreasing frequency in 10-year-old girls between 2000-2001 and 2004-2005 in Gothenburg City, and trends were stable in boys of the same age. 9 Another study in Stockholm County in the same age group of children 10 A possible link between public health campaigns and the recent stabilization of overweight and obesity prevalence has been suggested in Switzerland and the United States. 5, 11 In Sweden, no large-scale obesity preventive actions had been carried out in the study area or in the country, but in the past few years, an awareness has grown about the importance of promoting healthy food habits and physical activity among children. 9 To evaluate the potential effect of the PNNS on Continuous data collection enabled us to more accurately identify when the shift in trends occurred than when using the 5-or 10-year interval cross-sectional data. It is particularly difficult to evaluate a national public health program as most people are expected to be exposed to it. An assessment of overweight and obesity prevalence in the population before and after the launch of public health plans is therefore useful. In particular, continuous collection of anthropometry is complementary to repeated crosssectional analyses. However, continuous collection of measured anthropometry is not easy on a large scale even in accessible populations such as children. From these results, it is not possible to conclude whether the stabilization in overweight prevalence in children resulted from the PNNS, which was set up in 2001. However, the stabilization beginning in 1998-1999 coincided with increasing consciousness of childhood overweight issues in France. As a consequence, the first governmental report on nutrition and health pointed out in 1998 the problem of obesity as a priority (S Hercberg and A Tallec, unpublished). Childhood obesity was specifically emphasized and largely relayed by the media to the population and health professionals. It can be hypothesized that this increasing awareness of the childhood obesity issue initiated stabilization that may have been partly maintained owing to the PNNS.
Moreover, it must be noted that our sample involved subjects volunteering for a free check-up at examination centers. It cannot be excluded that characteristics of such a selected sub-population changed over time, especially in light of the fact that information on obesity was released to the media. Overweight children (or their parents) might have felt stigmatized and more reluctant to have their weight checked. Another hypothesis is that leveling off could represent a 'natural' plateau, given the distribution of childhood overweight risk factors in the population, including genetic, environmental and socioeconomic characteristics. This also includes early risk factors such as growth and diet during the first years of life. Moreover, overweight is generally more prevalent in lower socioeconomic groups; improvement in socioeconomic conditions in France might have occurred in 2000 and would have resulted in the reported stabilization of childhood overweight. This hypothesis is particularly difficult to validate. In France, no significant decrease in poverty rates or increases in inequalities appeared to occur during that same period (L Goutard and J Pujol, unpublished data). Moreover, in our sample, economically disadvantaged children were purposely overrepresented across the years of the survey.
Trends in overweight prevalences in the subgroups According to gender, overweight prevalence trends matched those of the overall sample, with an increase in prevalence up until 1998-1999, and stabilization later on. The increase during the 1996-2001 period, as shown by regression analysis, is not interpretable as stabilization occurred before 2001. In agreement with our results, studies in the United States 7 and Sweden 10 showed stable trends in both genders. In Switzerland and in another Swedish study, the prevalence of overweight decreased in recent years among 10-year-old girls, whereas no change was observed in boys. 5, 9 Overweight trends in French children S Péneau et al
More data are needed to confirm or refute the absence of a difference in prevalence trends between boys and girls to better understand overweight dynamics and develop adequate prevention programs. By age category, overweight prevalence trends matched those of the overall sample. The increased prevalence in 6-10 year olds during the 1996-2001 period, as shown by regression analysis, is not interpretable as stabilization occurred before 2001. Regression analysis between 2001 and 2006 showed a significant difference between age groups, with negative trends in younger children. National surveys showed global stability in overweight and obesity frequency in various age classes from 2000. 22 Heightened public awareness about the issues of obesity over the past few years 13 might have contributed to the prevention of development of overweight or obesity in young children, whereas older children are less likely to be receptive to nutritional information. Moreover, losing excess weight often requires individual care plans. These differences could explain why the stabilization observed was more clear-cut in younger children.
In non-disadvantaged children, the increasing prevalence of overweight was stabilized in 1998, as in the whole sample. 22 In Sweden, widening differences between the lower and upper socioeconomic groups were observed between 1999 and 2003 in boys, whereas in girls the social gradient was similar in both years. 10 In France, some PNNS measures were implemented in school settings, including the improvement in school meals, cessation of morning snacks and removal of vending machine. 13 These actions were applicable to all children, but it is possible that disadvantaged children in particular benefited from these, whereas non-disadvantaged children were in a family environment where awareness of the importance of childhood overweight was present prior to creation of the PNNS. In addition, a booklet presenting information and recipes on how to 'eat healthy' on a small budget were made available to disadvantaged families. Finally, the awareness that disadvantaged individuals are difficult to reach through health campaigns has led the PNNS to pay special attention to this group for each action developed. For example, national food-based guides directed at the general population contained a target specifically for individuals with financial problems. It is important to note that although both groups stabilized, disadvantaged children continued to have higher rates of overweight than non-disadvantaged ones. Higher rates of overweight in children from poor families or with a lower socioeconomic status are commonly found.
9;23,24
Strengths and limitations One strength of our study lies in continuous data collection over a long time period (11 years), which enabled accurate estimation of the annual prevalence and evaluation of trends. In addition, this sample was large and presented different gender, age and economic status characteristics that led us to evaluate differences in trends between specific groups. The health insurance that proposes such health examinations concerns about 85% of the French population. Another strength of this study is the use of measured rather than reported anthropometry and the use of the same clinical standard procedures during the entire period at all centers involved in collecting data. Our study, however, presents some limitations. First, our sample was limited to the central/western part of France and relied mainly on subjects who presented at the examination centers. This population is therefore not randomly selected and cannot be considered strictly representative of the overall 6-to 15-yearold French population. However, this bias can be considered relatively limited, as we were interested in studying trends in overweight prevalence during a given time period rather than in obtaining absolute estimates of overweight prevalence. Second, sample characteristics might have changed over the period of study. To increase comparability of our sample for each year of the study, overweight prevalences were standardized on age, gender and economic status. Finally, as data from the health examination centers were anonymous, we could not take into account the fact that the same child may have had a free check-up at different time points. In young people, however, the period between two examinations is relatively long, thereby limiting this bias.
Conclusion
The results of our study show stabilization of the prevalence of overweight in French central/western 6-to 15-year-old children starting during 1998-1999, following an increase during 1996-1998. The stabilization that was observed in all the subgroups studied is encouraging, and its persistence for 8 years supports the existence of a true plateau rather than a random fluctuation. The stabilization coincides with increasing information on childhood overweight in France. The PNNS, set up in 2001, might have helped to maintain prevalence rates, though other hypotheses have to be taken into account in this stabilization. It must be kept in mind that many efforts remain necessary to prevent overweight, as its prevalence remains high in children in general, as well as in those of economically disadvantaged families in particular.
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